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The swing to METRIC 










In a recent discussion of the 
metric system of measure- 
ments, a good-natured argu- 
ment developed over whether 
the proper term for conversion 
to that system is “metrication™ or 
“metrification.” 
A noted British journalist ended 
the discussion by proclaiming: 
“When it comes to metric con- 
version, there is no ‘if’ in metrication.” 
He was saying that there are no 
“ifs” about worldwide acceptance of 
metric standards in measuring such 
things as length, mass, volume and 
temperature. 
Specifically, he was emphasizing that 
the United States—an inch and pound 
island in a metric sea—is approaching a 
period in which it, too, will become a metric 
nation. The switch already is taking place on 
an orderly basis within many American com- 
panies, including General Motors. Metric advo- 
cates in Congress favor adoption of a national 
conversion plan. Because of this, it is important 
for Americans to realize that there is no “if” about 
the swing to metric and to understand the reasons 
for the change and the basic elements of the metric 
system. 
This booklet deals with the background, growth, 
principles and impact of the metric system, and its 
application within GM. 
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INTERNATIONAL 
LANGUAGE 
OF 
MEASUREMENT 





Can you imagine the problems that would occur if all the 
nations of the world decided to read, write and speak a 
common language (other than English), and the United 
States did not participate? Obviously, our attempts to 
communicate with the rest of the world would be 
impossible. 

Such a situation is not as far-fetched as it might seem. 
A universal language of metric weights and measures /s 
developing—and the United States remains the only major 
nation in the world that has not committed itself to that 
system. However, the United States—through usage— 
already is headed in that direction. In some instances, our 
customary system of inches, pounds, quarts and degrees 
Fahrenheit is being replaced by the metric system's 
standards of metres, kilograms, litres and degrees Celsius. 

General Motors believes its people should be aware of 
the move to the metric system and how it may affect 
their lives—on and off the job. 


CUSTOMARY 
inch teaspoon 
foot tablespoon 
yard fluid ounce 
mile cup 
pint 
quart 
gallon 
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There are seven base units of measurement in the Inter- 
national Metric System, known by the initials SI for 
Systems Internationale. Four SI units already are used in 
our customary American system. Most familiar are the 
second (the base unit for time) and the ampere (for 
electric current). Not as well known or as widely used are 
the candela (for the intensity of light) and the mole (for 
the amount of substance). 

The other three base units of SI are the metre for é 
length, the kilogram for mass (weight) and the degree 
Celsius (formerly centigrade) for temperature. In the 
metric system, the common term for liquid volume is the 
litte. Other forms of Sl measurements are derived from 
base units or a combination of base units. For example, 
area is measured in square metres. Speed is expressed by 
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nagameire 
kilometre 

hectometre 
decametre 


One million times 
One thousand times 
One hundred times 
Ten times 








One tenth of 
One hundredth of 

One thousandth of 
One millionth of 






decimetre 
centimetre 
millimetre 
micrometre 





*Most commonly used. 


combining the units of length and time—metres per 
second. Therefore, we will be saying goodbye to miles 
per hour (mph) in favor of kilometres per hour (km/h). 
To orient ourselves, let’s compare a few metric 
measurements with some from our current system. For 
example, a metre is slightly longer than a yard. A kilogram 
is a shade heavier than two pounds. A litre is about a gulp 
more than a quart. The Celsius scale for temperature 
ranges from zero degrees (the freezing point of water) to 
100 degrees (the boiling point of water). This compares 
with the Fahrenheit scale which sets the freezing point at 
32 degrees and the boiling point at 212 degrees. Using 
the metric system, therefore, 25 degrees Celsius (25°C) 
would be considered a pleasant day (77°F), and normal 
body temperature is 37° Celsius rather than 98.6°F. 
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Throughout the metric 
system, there are funda- 
mental advantages that do 
not exist in our traditional 


25.4mm 


1 LITRE 








1 QUART 


For instance, in each 
type of metric measure- 
ment, the base unit term 
always is used—no matter 

the size. If we measure length, we 
use such terms as metre, millimetre 
and kilometre. In our customary 
system, no consistent vocabulary is 
available. Thus, we have inch, foot, 
yard and mile to remember in deal- 
ing with length, and a series of other 
terms to learn in measurements of 
weight and volume. 

Metric prefixes—such as kilo, 
deci, centi and milli—also are con- 
sistent. They represent identical 
relationships in each unit of mea- 
surement. The prefix, mi//i, for exam- 
ple, always is a thousandth of a 
base unit. A mi//imetre is a 
thousandth of a metre, and a milli- 
litre is a thousandth of a litre. Once 
we've learned the meaning of pre- 
fixes, therefore, we've mastered 
them for all units. 

Another advantage of the metric 
system is that it deals in powers of 
10. For instance, there are 1000 mil- 
limetres in a metre, 100 centimetres 
in a metre and 1000 metres in a 
kilometre. This establishes a decimal 
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base for all calculations. Converting 
larger measurements to smaller units 
and vice versa is a relatively simple 
matter. If you want to determine 
how many metres are in 4.621 kilo- 
metres, you multiply by 1000. That 
moves the decimal point three places 
to the right, and the answer is 4621.0 
metres. (Quick now, how many 
yards are there in 4.621 miles?) 

Obviously, the mathematics 
involved in metric calculations is 
less difficult than in working with 
customary measurements. And, the metric system has a 
more orderly relationship in moving from one size to the 
next. While all metric measurements progress from one to 
another in multiples of 10, our current system requires 
us to remember that there are 12 inches in a foot, three 
feet in a yard and 5280 feet or 1760 yards in a mile. 

There are those who argue that the simplicity and 
uniformity of the metric system are reasons enough for it 
to replace our traditional standards of measurement. But, 
for the United States, there are economic pressures that 
are becoming even more persuasive. 





A TRADE-OFF FOR TRADE 


All major world powers—with the exception of the United 
States—have converted to the metric system, or are in the 
process of doing so. 

Only a handful of countries such as Barbados, Burma, 
Ghana, Jamaica and Trinidad—and the U. S.—remain 
outside the mainstream of the metric system. 


As a self-sufficient industrial power, the United States 
has remained nonmetric primarily because our system 
was comfortable and seemed adequate. In the past there 
were no economic pressures requiring a switch. But the 
traditional “English” system has been eroded. The metric 
system, developed in France during the French Revolution, 
started winning converts in the nineteenth century. 

Since then, its use has become nearly universal. 
lronically, it was the adoption of a 10-year metrication 
program by Great Britain in 1965 that signaled the end 
of English measurements as an international system. 

The worldwide metric changeovers are beginning to 
isolate the United States. We are being placed at a com- 
petitive disadvantage with other industrial nations which 
are writing trade agreements based on metric measures. 
The emerging nations of Asia and Africa—representing 
vast new markets—also deal primarily in metric units. 

A U. S. trade-off of its system of measurements to 
help insure the success of its future trade relationships, 
therefore, would appear advantageous. 

Actually, the United States—from time to time—has 
flirted with conversion to metric measurements. As long 
ago as 1866, the U. S. Congress passed legislation 
authorizing the use of metric, but that use was not made 
compulsory. By 1893, the U. S. and all other major 
nations of the world had accepted the Treaty of the Metre 
which established metric as the internationally preferred 
system of measurements. As a result, U. S. Secretary of 
the Treasury John G. Carlisle declared the system to be 
the nation’s “fundamental standards” of measurement. 
Since then, however, no proposal requiring a nationwide 
switch to metric has been able to gain approval of both 
the U. S. Senate and the House of Representatives. 

Most recently, Congress has been considering—but 
not enacted—legislation calling for a coordinated, national 
conversion program that would make the U. S. a pre- 
dominantly metric nation over a 10-year period. 


<é — 


aeTe 
GM MEETING PRUE (= IC 


In preparation for the 
move to metric, GM 
announced last year that 
the Corporation is com- 
mitted to a metric 
changeover through a 
logically designed plan. 
GM said that the use of 
the metric system within 
GM will increase grad- 
ually as new parts are 
designed and placed into . 
production. This will be 
accompanied by a normal phasing out of nonmetric parts. 

It was emphasized that changes are to be made in an 
orderly—but practical—manner. For example, major prog- 
ress in converting to the metric system is being achieved 
in new GM cars now being designed for construction 
during the next five years. 

GM _ has given its divisions the responsibility of 
planning and implementing their own metric conversion 
schedules. Although local implementation is emphasized, 
the total program is being centrally coordinated by the 
Corporation’s Engineering Staff. 

General Motors’ overseas operations are many steps 
ahead of our U. S. units in converting to metric measure- 
ments. GM's popular Opel, built in a metric nation, is 
completely designed and manufactured to metric dimen- 
sions. GM's Vauxhall activity in England and General 
Motors-Holden’s in Australia are in the midst of extensive 
conversion activities. 
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HAMBURGER 


$2.69 per 
KILOGRAM 


Metric terms will become 
everyday language... 






. for our physical 
measurements 








BUT... YOU DO 


NEED TO KNOW 


Even if you don’t need a technical 
knowledge of metric units in your work, 
the system will have significant effects 
on your day-to-day life. 

We now think in gallons of gas- 
oline, miles from home to work and 
pounds of hamburger. With the metric 
system we'll think in litres, kilometres 
and kilograms. 

The move to metric is primarily one 
of a change in /anguage. This is impor- 
tant. Fixed dimensions of distance and 
size will not change. The width of your 
front yard will remain the same, 
whether it is expressed as feet, ae 
or metres. 

As our understanding and use of 
metric units increase, we will be mea- 
suring, designing, manufacturing and 
buying goods sized to the most con- 
venient metric unit, just as most prod- 
ucts today come in sizes according to 
the most convenient traditional unit. 
Milk will come in litre-size containers, 
rather than in the slightly smaller quart- 
size carton. If a pound of butter is a 
convenient size, chances are it will be 
replaced by a 500-gram package, a 
metric size that will be a shade larger. 
If a 10-pound bag of potatoes is pre- 
ferred, under the metric system look 
for a sack of four kilograms (smaller) 
or five kilograms (larger). Eventually, 
highway speed limit signs will list kilo- 





. for temperature 
readings 
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. in the hardware store 





. for motorists 





metres. Recipe books and blueprints 
will tell us how to bake and build in 
grams and millimetres. 

The man of the house will learn 
that his 36-inch waist will require a 
pair of slacks with a girth of about 90 
centimetres. If he’s a handyman, he 
will build that new picnic table with 
planks measured in millimetres, not 
feet or inches. Should he build an 
outdoor patio to go with it, he will 
have to figure out how many kilograms 
of cement and litres of water to mix to 
fill an area measuring, say, four metres 
square and 100 millimetres deep. 

The homemaker will buy drapery 
material in square metres, and use a 
variety of metric measurements in the 
kitchen. She will set her oven temper- 
ature according to the Celsius scale. 
Her recipe instructions will call for 
millilitres rather than teaspoons and 
tablespoons of liquid, and grams will 
replace ounces. 

Obviously, none of these changes 
will take place immediately. They will 
evolve over the years, as families 
understand and become more comfort- 
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.. for homemakers 
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Americans already familiar 
with metric measurements 
include: 


able with metric terms and _ tools. 
Perhaps, youngsters will be the quick- 
est to master metric usage, for a 
growing number of children are being 
taught the basics of the system in 
schools throughout the country. 


Actually, many products we buy 
and use today are measured in terms 
of the metric system. American physi- 
cians and druggists have been pre- 
scribing and dispensing medicine 
measured in millilitres and milligrams 
since the 1950's. Skis are manufac- 
tured in centimetre lengths, and 
hunters use 7 millimetre and 8 milli- 
metre rifles. Home movie cameras are 
8 millimetre or 16 millimetre, and slide 
cameras use 35 millimetre film. One 
brand of cigarettes was advertised as 
being “a silly millimetre longer.” The 
televised Olympic games have made 
Americans aware that the 100 metre 
race is about 10 percent longer than 
the 100 yard dash and the so-called 
“metric mile’”—1500 metres—is some- 
what less than a mile. 





Most of us will never run in a 1500 
metre race or measure milligrams of 
penicillin. However, our understanding 
and ability to work with some basic 
metric measurements will become 
increasingly important. Ultimately, we 
must learn to “think” metric. Metric 
measurement tools—metre tape for the 
handyman and a metric measuring cup 
for the homemaker—will ease the tran- 
sition. Eventually, our everyday lives 
will be filled with metric measures. 





...- Sportsmen 
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...camera enthusiasts 





..-- Olympic athletes 


There is no question about the neces- 
sity of America’s move to metric. The 
transition is under way. What remains 
to be established are national guide- 
lines to accomplish the change in a 
coordinated, orderly fashion. 

The metrication program will not 
be accomplished without costs. There 
will be expenditures for modifying and 
replacing equipment and for con- 
ducting a nation-wide educational pro- 
gram. A well-planned, national 
program conducted over a decade or 
more, however, would make the tran- 
sition easier and less costly. The impor- 
tant thing to remember, though, is that 
whatever costs are incurred will repre- 
sent a tremendous investment in 
strengthening the future role of the 
United States in international trade. 

For America, the swing is to metric. 
And that swing will help American 
business and commerce to better serve 
a strong and growing nation; it will 
help America continue to be a vibrant 
force in world economics in the years 
ahead. GM is prepared to be in the 
forefront of this effort. Individual 
Americans can help themselves and 
their country by understanding and 
working with the metric system. 
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LENGTH 


MASS 


LIQUID 
VOLUME 


TEMPER- 
ATURE 


When you know: 


inches 
feet 
yards 
miles 


ounces 
pounds 
short tons 


ounces 
pints 
quarts 
gallons 


degrees Fahrenheit 


You can find: 


millimetres 
centimetres 
metres 
kilometres 


grams 
kilograms 
megagrams 
(metric tons) 


millilitres 
litres 
litres 
litres 


degrees Celsius 


lf you 
multiply by: 


25.4 

30.48 
0.91 
1.61 


28 
0.45 
0.9 


30 
0.47 
0.95 
3.8 


5/9 (after 
subtracting 
32) 
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MOVING METRIC IN GM 
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